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USE OF THE 4D-GILOBAL REFERENCE ATMOSPHERE MODEIL (GRAM) FOR SPACE
SHUTTLE DESCENT DESIGN

S. M. McCarty, McDonnell-Douglas

This discussion centered on the method of using the GRAM
mean and dispersed atmospheres to study skipout/overshoot
requirements, to characterize mean and worst case vehicle
temperatures, study control requirements, and verify design.
Landing sites in these analyses range from 65°N to 30°S, while
orbit inclinations vary from 20° to 98°.

McCarty's primary concern was that they cannot use as small
vertical steps in the re-entry calculation as desired because
the model predicts anomalously large density shear rates for
very small vertical step sizes. This is an artifact of the
model which needs study.

The winds predicted by the model are not satisfactory.
This is probably because they are geostrophic winds and because

the model has an error in the computation of winds in the
equatorial regions.[Smith]
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